Summary. Alkaline It has also been shown that alkaline phosphatase activity in the droplet of rabbit spermatozoa decreases during epididymal transit and that there is a reduction in activity in degenerating spermatozoa. Degeneration in spermatozoa was produced in rabbits by means of artificial cryptorchidism, and after 2 weeks, activity in the droplets was completely lost.
INTRODUCTION
It is still not clear whether the cytoplasmic droplet of the mammalian spermato¬ zoon is simply a remnant of spermatid cytoplasm that is devoid of any special functional significance, or whether it plays a rôle in the nourishment of the spermatozoon as it passes through the epididymis. Migration of the droplet from the neck of the spermatozoon to the end of its mid-piece coincides with the process of sperm maturation, perhaps the most striking morphological change that this cell undergoes during its passage through the epididymis, and yet the droplet seems to have been overlooked by most workers or disregarded as being functionally insignificant. Its structural details have been described (Bloom & Nicander, 1961) but recently only the work of Dott & Dingle (1968) on lysosomal enzymes in bull spermatozoa, and that of Gurya (1963) on cyto¬ plasmic inclusions in the droplet of goat, sheep and buffalo spermatozoa, even hinted at a possible function for the droplet. More recently, Bavdek & Glover (1970) have reported alkaline phosphatase activity in the droplet of rabbit spermatozoa taken from both intact and ligated epididymides and have further suggested that the droplet in this species might be functionally significant.
However, the incidence and distribution of alkaline phosphatase in the spermatozoa of other mammalian species have not hitherto been clarified, and the present work was undertaken in part as an attempt to fill this gap. It was also felt that, by examining alkaline phosphatase activity in maturing and degenerating spermatozoa, some clue to the enzyme's importance might be obtained.
MATERIALS AND METHODS
Material was obtained for staining from the caput flexure of the epididymis and the cauda epididymidis of four rabbits, six hamsters and six rats immediately after death, and ejaculated spermatozoa were collected from two rabbits by means of an artificial vagina (Walton, 1958 Every sample was washed three times in normal saline, centrifuging each time at low speed for about 2 min, in order to remove excess epididymal plasma which might itself contain alkaline phosphatase (Bell & Lake, 1962) . The procedure was shown to be absolutely necessary in the golden hamster where the content of alkaline phosphatase in epididymal plasma was so high that, after staining, the spermatozoa were completely obscured on the slides as a result of a generalized reaction.
After the samples were washed, smears were made and these were allowed to dry for a few minutes before being fixed in acetone for about 1 hr at 0°C. The alkaline phosphatase was demonstrated by the use of a modified form of Gomori's method (Culling, 1963) , using sodium jS-glycerylphosphate as substrate at 37°C and at a pH of 9-5. Controls were incubated in substrate that contained 4 mM-cystine hydrochloride. Different incubation periods were tried but in general, rabbit spermatozoa were incubated at 5, 10 and 20 min, while those of the other species were incubated at \, 1, 2, 3, 4 and 8 hr.
Spermatozoa were taken from the testis and from different levels of the epididymis to determine the effect of sperm maturation on the distribution of alkaline phosphatase. The fate of the enzyme in degenerating spermatozoa was also investigated, using artificially cryptorchid rabbits. The rabbits were made cryptorchid by the method previously described by Glover (1959 Fig. 4) . In mature spermatozoa, however, using the same period of incubation, the mid-piece reaction was comparatively intense (PL 1, Fig. 5 ).
As with rabbit spermatozoa, there was no indication of any reaction in the acrosome.
Alkaline phosphatase reaction in droplets of degenerating spermatozoa After 2 days of artificial cryptorchidism in the rabbit, alkaline phosphatase was still clearly detectable in the cytoplasmic droplet, though subjectively it appeared slightly weaker than in control preparations (PL 1, Fig. 6 (Maneely, 1955; Nicander, 1957; Linnetz & Amann, 1968; and personal observations) . Wislocki (1950) and Friedlaender & Fraser (1952) claimed to have noted the occurrence of alkaline phosphatase activity in the head of human and ram spermatozoa, respectively, but this finding was not confirmed in the present work. However, the above authors used no controls and also adopted very long periods of incubation (up to 72 hr) which could lead to artifact due to non¬ specific absorption of the lead content of the stain. There is no record either, in this earlier work, of the spermatozoa having been washed relatively free of plasma. It Preparations were stained by the modified Gomori's method (see text) and all micrographs were taken at the same exposures and at a magnification of X 1000. Fig. 1 . Normal rabbit spermatozoa from caput epididymidis. 10-min incubation. Fig. 2 . Normal rabbit spermatozoa from cauda epididymidis. 10-min incubation. Fig. 3 . Normal rabbit spermatozoa from cauda epididymidis. 20-min incubation. The possibility still cannot be discounted that alkaline phosphatase in sper¬ matozoa, concentrated as it is in the cytoplasmic droplet or in the mid-piece, plays a part in the function of the cell by the dephosphorylation and transport of phosphate groups between epididymal plasma and the sperm cell. If it were true, differences in the intensity of reaction between immature, mature and degenerated spermatozoa suggest that the enzyme is of particular significance in the early maturation of spermatozoa in the epididymis.
